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PREF ACE. 


Tue following Work is chiefly designed to assist ‘the 
mariner in determining his latitude, should cloudy 
” weather prevail, preventing him obtaining a meri- 
dian, or double altitude, or left to his own resources 
through various impediments. 
Having had long experience as a practical navi- 
*gator, the author has eavenly fund much diffi- 
seas making a port, or runnigg a parallel, in con- 
sequence of not knowing his correct latitude; this 
difficulty is now, as far as possible, happily removed 
,in the design of this work. 
How far the author may have succeeded, he leaves 
to the candid Jhdgment of mariners, trusting they 
‘will not deny him the praise of originality, as no. 
improvements of the kind has ever before been sub- 
mitted to their inspection. aig 
I have given three ‘methods of finding the lati- 
- tude, the first by amplitude at sun setting. The 
"second at sun rising ; with the ascensional difference 
superior to the first, as a few miles in the latitudes- 
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by a¢count, causes no sensible error in the latitude 
so found. 

The third method, by a single altitude-of the sun, 
taken near noon, will give the latitude almost to the 
nearest mile, and is far superior to a double altitude 
taken under most favourable opportunities. 

Two methods. follow finding the variation of the 
compass, without azimuth, or amplitude, neither re- 
quiring the time at ship, or the latitude; an error ~ 
in both, or either, causes a sensible one in the 
variation. ' 

Three cases are given, correcting the reckoning 
by an observation. If carefully attended to, they ‘ 


y 


will approximate * very near ‘he trath, - 

They will be of great service should: lunar dis: 
tances fail, the chronometer prove faulty, or stop. 

A projected scheme, accompanied with the same, 
proves their correctness. 

Methods discovering the error 6" the watch by 
equal altitudes-of the sun, giving the same as if the . 
ship was stationary, during the interval from the 
above ;——the longitude at noon may be determined 
by the chronometer. 4 

Five Projections are introduced, proving how a 
ship through leeway gains, or loses, ground, when~ 
e¢lose-hauled, sailing on a wind, or laying-to. 


PREFACE. vii 


The use of ge Course Corrector, as represented 

facing the title age, I have also introduced : it will 
be found expeditious and safe, correcting the courses 
for variation and leeway, &e. , 
. The whole concludes with the Definitions, which 
the mariner must well undersfand pyjor to his ex- 
amination; it*occupies much of his time yhén on 
shore, undergoing tuition. They are only intro- 
duced in this work, exampled in so plain and éasy 
a manner, that they may be learnt at leisure any 
time prior to taking instruction. 





REMARKS. 


‘Tue improvements madesin navigation within this last fifty years 
for the preservation of a ship are few, that were not known before. 
. The Chronometer is much improved, also the Sextant and Nautical 
Tal¥os (for real use). The Chronometer is liable to change its 
rates, and frequently stops; yet in most instances has become a 
very valuable and useful acquisition, determining the ship's longi- 
tude, either in short or long periods; truly, considering its delicate 
construction, and the accidents to which it is liable, no implicit 
confidence can altogether be placed on it ;—nevertherless no ship 
ought to be-withous one,—I would §gcommend thfve. The lunar 
obsefvations answer well for long voyages, and in ships thet have 
assistaims, they are of the greatest service in detecting a faulty 
Chronometer, or the gross error of the Longitude by account. ‘It 
frequently happens during a West India pasvage, Junar distances 
gannot be obtained, through various causes; indeed, the only 
certain recources the mariner has tv depend upon is the Latitude, 
Compass, Log, and Leadeljne. As the Latitude can now be ob- 
tained almost at any time, should the sun not be obscure, by care- 
fully attending to the rules hereiy given, correcting the reckoning 
by the observation, 2 passage to the West Indies may be made 
within half a degree of Longitude, which is as near as a lunar 
observation can be obtained, when an error of one mile in’ the 
angular distance causes an error of twenty-eight miles in the Ien- 
| gitude, without referring to other errors lieble to creep ing the 
' correctgtime at ship, altitudes, bad horizon at night, &c. 
From what has been said, it will be seen that this small book 
contains more improvements and useful knowledge to the mariner, 
than has been made withire this“ast fifty years. © 


FINDING THE LATITUDE AT SUN 
SETTING. 


athis method may be of great service, (haviig had the « 
sun obscure for several days,) should a clear evening 
prevail, 


. 





EXAMPLE. 


Suppose at sun setting I found his ttue amplitude to be 
28° 15’, the declination at the same time was 20° 30’ N., 
T demand the latitude when the amplitude was observed : 


As the sine of the sun’s amplitude 28° 15’ — 9°67515 





Istoradius . . . . . . , 900 10:00000 
So is the sine of um’s declination 200 30’ 954482 
19°54432 
9°67515 
To the sine compt. of the latitude 47° 43° 9:869]7 
e ee 

90° 00° 

47° 43' 


eee oS ee ee eet 
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W.B.—Should the latitude by dead reckoning be wrong’ 
several miles, it wétld cause no sensible error, finding the 
latitude by the ascensional difference. 





TO FIND THE ASCENSIONAL 


DIFFERENCE. 

e * 
As tangent of radius .. ...... 45° » 10-00000 
Is to tangent of latitude .....- 42°17 9°95875" 
So is tangent of declination .... 20° 30°. 957273 
19°53148 
10-00000 
———$— 

To the sine of the sun’s ascen- 
sional difference’ .....4-- seer OF Dae 


———aas 


The ascensional difference 19° 53', in time, is Lh. 19m, 
32 sec. 
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The ascensional difference, added to six hours, gives the 
time of sun setting, should the latitude and declinati$n be 
both of the same name, and the sum itgnakes subtracted 
from 12 hours, gives the time of sun rising. < 

And contrary, if on be North and the other South, the 
ascensional difference added to six hours, gives the time of 

» guy rising: and subtracted therefrom, the time of gun ¢ 
setting. 








H M. 8. 

Ascensional difference 1ge 5g in time . ge 119 32 
‘Add six hours .: 6.0 0 
Tifle of sun setting . - 7:19 82 
: 12 0 0 

Time ofsunrising 2... se 4 40 28 
tae eee ec 


e 
_ An altitude of the ‘sun taken after sun rising, would, 
between the two methods, prow: the correct time, and with 
greater certainty regulate the pocket watch. 


N.B. The latitude, found next page by the ascensignal 
difference, would be at sun rising, 4h. 40m, 28s. as ahove. 
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TO FIND THE LATITUDE AT SUN RISING, 


WITH THE ASCENSIONAL DIFFERENCE, AND 
a SUN’S DECLINATION. - 


EXAMPLE. 


At sun rising, 4h. 40 min. 28 secs. the ascensional dif- 
ference was 19° 53’, the sun’s declination at the same time 
20° 30° N. Required the latitude. 


As tangent-of sun’s declination ~ 20°80 = 9°57273 
Is to sine of'radius . < . . .90°~  10-00000 


So is sine of stn’s ascensional 
Gee Ce } 190 58 953461 
reremce . . 2 » « 





1953161 
9°57278 


To the co-tangent of the latitude . 47° 43 9°95888 
Lal 








900 00’ 
470° 43) 
; , g North, by the ascen- 
Latitude . . 42° 17 j sional difference. 
a 


Latitude at sun setting per amplitude 42° 17’ Berth the 
same as before (see page No. 1). 
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L have shown two methods ef finding the latitude ; the 
third, annexed, will give the latitude to a greater cer- 
tainty, and will be found superior to a double altitude, 
having by chance obtained zp altitude of the sun, taken 


near noon, during foggy weather, without an observation 
for Several days. 
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NEW METHODS FOR FINDING THE LATITUDE 
(Continuea), 


Suppose for several days I experienced foggy weath&, 
and expecting by my dead reckoning to have the English 
Channel nearly open, and afraid of running or continuing 
an E.8.E. course; by chance near noon, I obtained an 
altitude of the sun, having the time at ship taken from the 
chronometer, since the last sights, after allowing for the 
longitude made Guring the #terval since tlt correct time 
at ship was known,*which was four days. It must be a 
very bad reckoning for that time to be a degree wrong in 
longitude. Should this be the case, it would then only cause” 
an error of four minutes in time. Considering near noon, , 
four minytes would cause no sensible error in the latitutte, 
not only near our English Channel, or,jts parallel, or any 
other place situated to the North or South of 450, ‘par- 
ticularly shouts it be in the winter season. 
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TO FIND THE LATITUDE. 


- Rurz,—Correct the sun’s altitude for semidiameter, din, 
&e., then take the secant of the latitude, the secant of the 
sun’s declination; their sum, rejecting twenty from the — 
index, will be the log ratié. With the time before noon, 
find the logarithm rising; subtract this log rising from 
the log ratio, the remainder will be the.common logarithm 
of a natural number. r 

Again, find the natural sine of the sun’s true altitude; 
which, added to the natural number already found, willebe 
the natural cosine of the sun’s meridian zenith distance. . 
To the sun’s meridian zenith distance, add the sun’s decli- 
nation if they are of the same name: if contrary, take their 
difference; the result will give the true latitude. This 
method may be depended upon almostet6 the nearest mile. , 
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EXAMPLE 1. 


August 4th, 1838, in latitude by account 48° 53’ N., 
having had foggy weather for four days, and. expecting to 
have the English Channel nearly open ; ‘by chancé’I ob-. 
tained a single sight of the sun, whose true altitude was 

« $7° 47’; the chronometer at the same instant showéd 
Th. 45m. a. m. for ships’ time, allowing for the longitude 
made since the last sights were taken. The latitude is 
required from the above observation. 


Ship’s latitude by account . 48° 53’ secant 018204 
Sun’s declination . « . 17°20’ gfeant 0-02018 


Log ratios - « . 0 20222 + 








Logarithm rising to 15 minutes 
from noon’. . . . . . . 238063 

»Subtractlogratio . . . + + 020222 

The logarithm of a natural num- 
ber, 134 .°. a 





2°12841 





Natural sine of the sunis frue altitude 57° 47’ 84604 
Add the logarithm of the natural number . 134 


Natural cosine of the sun’s meridian - 
 sizss 


zenith distanc® 32° 04 
Zenith distance . 32°04’ N. 
Sun’s declination. . 17° 20° N. 


Latitude . 49° 24’ North. 
—® # 
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"EXAMPLE 2. 


At sea, November 24th, 1828, in- latitude by account 
48° 12' N. and longitude 8° 30’ W., running, for the Eng- 
lish Channel, without an observation for three days, I 
observed. the sun’s true eltitude to be 19° 54’; at the same 
instant the chronometer showed 11h. 10m. 15s. for ship 
time: the ship steered true till noon E.N.E. 7 miles, 
when a meridian altitude was obtained, which gave the 
latitude 48° 37’ N. ‘Lhe latitude is also required at, noon 
from the above observation, taken at 11h. 10m. 15s., the 
time at ship. 7 

Ship’s latitude by account .. 48° 12’ secant 0°17618 

Sun’s declination” . 20° 38’ secant 0:02879 

Log ratio. . . . 020497 

Logarithm rising to 49’ 45" from Sie 

MOOS 6 sem eo, Cae 3°37048 | 
Subtract log ratio. 0°20497 
Logarithm of a natural num- 
ber, 1464 

Natural sine of the sun’s true altitude 19° 55’ 34065 
Add the logarithm of the natural number . 1464 
Natural cosine of the sun’s meridian? 

zenith distance 69° 1 227 . 


Zenith distance . . 69°11’ N. 
Sun’s declination. . 20° 38'S. 
Latitude in at lh. 10m. 15s. . 48° 33’ North. 
Latitude made by Sateen e and dis- i + 3 
tance to noon . 
Latitude’ in at noon from the above 48° 86° North. 


NB. The latitude found at 11h. 10m. l5s., allowing 
for the latitude made to noon, differs only one mile from 
the meridian altitude. x 


} 916551 


} 93529 
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SHEWING THE TIME AT SHIP FROM THE 
_ CHRONOMETER. 





At sea, 22nd September, 1850, the apparent time at ship 
was Ilh. 6m. 8s., at the same instant the chronometer 
shewed lh. 30m. Os., Greenwich apparent time, al allowing 
Sits rate and equation. The ship sailing to the eastward 
until the 26th, having made during the interval 500 miles 
of longitude, or 8° 20 E. ;* the apparent time at ship is 
required from the chronometer, it shewing Greenwich ap- 
parent noon. 


: : ROM 
Sept. 22nd, apparent tithp at Greenwich 25 30 0 
Ditto apparent time at ship . . 28 6 8 
Ship slow of Greenwich. . - . . « 2 28 52 
Longitude made during the interval, 8° 20' 
intime . 2... s/s eee 83 20 
Ship slow of Greenwich apparent time. . 1 50 32 


26th Sept., apparent noon at Greenwich 24 0 0 





Ship slow of ditto .«. . » . . « 1 50 82 
Timeatship . . . - . - + + + + 2 928 
x. “uM. 8 

22 9 28 . 


12 0 oh civil tinftat ship, 


SS 26th Sept. 
Remains 10 9 282i « ep 2 Lai the 
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FINDJNG THE LATITUDE WITHIN THE 
ARTIC ANP ANTARTIC CIRCLE. 


At either of the poles, between the Artic and Antartic 
sweep, which is 23° 28’ the extreme of the sun’s declination 
at certain seasons of the year, one pole is lighted, the other 
in darkness. Suppose in summer North latitude, the North 
Pole would receive light from the sun day and night; in 
this case the sun would not set, although in sight; it 
would be on the mr-ridian_ beloy’the pole. =~ - 


A ship off the Greenland coast found her meridional 
zenith distance 79° 58’ North, the sun’s declination was 
21° 10' North; the ship’s true latitude is required. 


To the meridian zenith distance . . . 79° 58'N. 








Add the sun’s declination . . . . : 21 10 N. 
‘ 101 08 
Subtract the extreme of the Poles . . 180 00° 
-Latitude 78 52 North 
—_ 


The suns true altitude would be 10° 2. 
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ON THE COMPASS. 


re 


“Wuen from the bosom of the mine 

The magnet first to light was shewn, 
Fair Commerce hail’d the gift Divine, 
And smiling, claim’d it for her own. 
“This gem,” she said, * my bark shall guide 
Through tracks of oceans yet untried ; 
While as my daring sons explore 
Each rude,inhospitable shore, * 
*Midst desézts, sands, apd ruthless skiés, 
‘New seats of industry shall rise, 

And culture wide its genial reign ; 
Free as the ambient gale, 

And boundless as the main.” 
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TWO NEW METHODS OF FINDING THE 
VARIATION OF THE COMPASS. 


Take an altitude of the sun when about®three hours 
distant before noon®; at the same instant,with an az@muth 
compass, take its bearing; in case your quadrant index 

» wight move during the interval, note down the altitude © 
and the sun’s bearing; now about 9 a. M., or the time the 
first altitude was observed, taken from noon or 12 hours, 
would be about 3 p.M., 2 short*time before; again observe 
when you have the same altitude, and again find its bear- 
ing: should both hearings be equal, there will be no varia- 
tion at the place of observation 5 apome gpmpase will point 
true. 

@ 


EXAMPLE. 


At about 9 a.m., I observed the sun’s apparent altitude 
to be 44° 54’, at the same.instant bearing E.S.E. 4 E., 
or 69° 36’; and at about 8 r.m. the sun had the same 
altitude, bearing spugh 42° 35: west, or S.-W. § south early. 
The variation is required. 

Sun’s bearing befare noon S. 69° 36’ Hast. 
Do. do. in the afternoon S. 42° 35’ West. 


Difference 2) 27° Yo 7 
= ae 
The half difference is the variation 13° 30’ 30” West. 
# ° 


N.B.—Proving the variation is westerly, as the point 


Se ee ee ee a, Ee ee, ee dee CP MREY . Seriniee Ser eae 
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VARIATION OF THE COMPASS BY THE 
NORTH POLE STAR. 


When the guards or pointers of the Great Bear are 
‘right under the Polar Star, it is then on the meridian. 
above the Pole. When the guards or pointers are right 
over the Polar Star, itis then. on the meridian under the 
Pole. At either of the above-named positions is the 
proper time for observation, as the star will then point due 
north. 


“tO FIND BY THE ABOVE THE VARIATION, 


Take your azimuth compass and turn it towards the 
Polar star; when you observe the thread on the slit cut 
on the star, the index will show the true corth. As many 
degrees as the north point is on the east side of the index, 
the variation’ is westerly ; or as many degrees as the index 
is from the north Bem; on the west side the variation. is 
easterly. 


N.B.~-This rule is so plain, that it requires no example. 
These two methods of finding the variation of the mag- 
netic compass are so easy and correct, that they wil? 
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REMARKS. 


The following page shows an azimuth taken by me at 
sea, and calculated in the usual manner. Also showing 
on the same day the variation by equal ajtitudes; and at 
night, a few hours afterwards, the variafton by the Polar 
Star ; where will be seen my methodsgas in p. 26, &c., agree, 
anf give the same variation. The variation by the azimuth 

«differs full two degrees, which is generally the case ; seldom 
having at sea the. correct time, or the latitude, when the 
azgouth is taken. My two new methods require neither. 
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The following azimuth was taken by me at sea:— 

July 15th, 1824, in latitude by account 32° 14’-N., and 
longitude 14° 26° W., at Gh. 52m. 25s. ATM. ; the sun’: 
magnetic azimuth was 84° 35’ E., his true altitude at the 
same time was 22° 15’, required the true azimuth. 


Ship's latiude . 82014. . . . Secant 0:07269 
Sun's true altitude 22°15’. . . ~. Secant 003360 


Sum 54° “540 29 Nat. cosine 58094 
" san’ 's declination 21° 80 Nat. sine . 36650 


e 
Log 94744 94744 497679 


Log rising me 1.08008 
Sh. 48m. 40s. 5-08308 





Gh. 48m. 40s. in degrees is 102° 10’, or the true azimuth. 
sages agimcth 340 35° 


ariation 17° 35° 35’ West. 








Variation equal altitudes: . 19° 38’ 06” W- 
Variation by the Polar star 19° 41’ 00". 


N.B.—The methods by equ4d altitudes, and Polar star 
prove to be the best. - 


— 
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AN IMVROVED METHOD 


CORRECTING THE DEAD RECKONING 
BY AN OBSERVATION. 


CASE I. 


‘When you are certain your ship has made not exceeding 
a two point courge, in this case the error must be in the 
‘distance, or véry little in the’ course, with the course and. 
meridinal difference of latitude by dead reckoning ; and 
also between the two observations, find the longitude made 
by both; should they disagree, take their difference, which 
will be the true difference of longitude made. 
N.B.—Should the course be within twc points, the error 
must then be in the distance altogether ; then, with the 
course by difference of latitude’and departure, and meri- 
dinal difference of latitude between the observations, find 
the difference af lonminde_ 
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CASE Il. 


This case requires the most consideration. “Should ygu 
be certain, after making al] proper allowances, an’ find 
your ship has made about four points: course, or 45°, 
aad should this truly be the case, the error would fall on 
the course and distance ; that is, if both had an equal part. 
Experience has taught me im most cases, the error more 
frequently falls on the distance, than on the course, without 
the ship in general steers wild; it is also more prudent to 
be on the aafe side,having one side of the triangle certain, 

| than to alloy an equal difference onethe course and 
distance. mer 

With the course, and difference of latitude by obser- 

- vation, find the difference of longitude ; again find a new 
departure, take the difference between the two, and find 
thg true course ; with this true last-found course, and 
meridional difference of latitude between. the two observa- 
tions, again find the difference of longitude, and should 

' those not agree, take their difference, which will give the 
correct difference of longtude. 
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CASE II. 


(Should you be certain your ship has made a full’ six 
points course, and good allowance .mdde for the variation, 
steering, also leeway, if any ; considering in this case, as 
the ship has made so large a course, it appears plain the 
error will fall most on the course. Now, with the distance 
and difference of latitude by observation, find the true 
course and départure ; with this find the difference of lon- 
gitude. When the course is large, it is best to depend on 
middle latitude sailing, only observe to make use of the 
new departure a& above, taking with it the complement of 
the middle latitude, as~a cotirse in the distance column, 
will stand the corrected difference of longitude. - 


N.B.—You may make a second correction for finding 
the difference of longitude made, with the complement of 
the middle latitude and the distance ; find the difference of 
longitude: should they not be the same, take their dif- 
ference, which will be the correct difference of longitude to 


a mile. ° 
= 


; HR, frgech ton! thouds wb $4 
where thes error’ bers between fhe! 
Duad/ hechoning; ¥ Wererration! 
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| DISCOVERING THE ERROR OF THE WATCH 


EQUAL ALTITUDES OF THE SUN, TAKEN 
. "AT SEA, 


2 


. 


Equal altitudes of the sun have ‘been adapted for shore 
purposes, discovermg the error of the yatch, generally 
taken by an aftificial horizon gt long inteSvals. It ought to 
be well understood, the refraction forenorning and evening 
altitudes are not the same; although the tabular allow- 
ances make no difference, equal altitudes may with con- 
fidence be used at sea, taken at sRort intervals, which at 
nestime ought to exceed two hours and a half, will, with 
greater certainty, avoid the difference of refraction, and 
the unnecessary trovble calculating the equations; indeed, 
for sea purposes the latter js of little or no consequence. 
It may seldom happen @ ship will be stationary at sea; 
the calculation may be made by observing the angle between 
the sun’s bearing and the ship's course; the latitude-made 
in consequence, applied to the A.M. altitude, will be the 
P.M. altitude the sextant ought to shew,-and will be Yound 
thus :-should the angle be less than eight points, te lati- 
tude made is to be added to the A.M. altitude for the 
P.M. altitude, or subtracted from it, should it be more, « 
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TO FIND THE ERROR OF THE WATCH 
BY EQUAL ALTITUDES. 


c a 


7 EXAMPLE 1. 

At_sea, 14th October, 1848, at 10h. 58m. 46s., AM., 
the sun’s apparent altitude was observed to be 26° 10’; 
bearing at the same time by azimuth compass 8. by E.2 E., 

. the ship sailing on an E.S8.E. course during the intervsi, 
which distance was 14 miles; required the afternoon alti- 
tude, and the error of the watch at Lh. 17m. 12s, P.M. 


Ship’s course E.S.E., or 6 points A.M., alt. 26° 10’ 





n + 
me : . 
Sun’s bearing S.byEYE., 1 ditto, P.M, alt. 26 21 


Difference between ship’s } 


course and bearing ... 4} angle with 14 miles dis- 


tant gives 11' for iat. 
nH OM & o 
‘Time per watch, A.M., 22 53 46 altitude 26° 10 
Time per watch, P.M., 251712 do. . 26 21 





Sum 4¢ 10 58 


Middle time or half sum 24 5 29 
- 24 0 0 


Watch fast for the merid. 0 5 29 








fe : 

N.B.—The angle 4% points with the distance 14 mile 
and gives 11 miles, which, added to 26° 10’, gives 26° 21 
the P.M. altitude the sextant ought te.shew. 


e 
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EXAMPLE 3. 


At sea 16th March, 1849, at 23h. 10m. 18s. A.M., the 
sun’s apparent altitude was found to be 33°°25’, at the 
same time bearing, per azimuth compass, South 7 E } the 
ship sailing N.E. at the rate of four miles per hour during 

« thg interval, making one point leeway on the larboard tacks 
"the P. M. altitude is required, and the error of the watch. 
The angle of the sun, and ship’s course, with one point 
leeway, is 10} points, which, taken from sixteen points, 
leaves 52 points; with the said 5%, and the distance run 
seven miles, gives the latitude, 3 miles, to be subtracted 
from the A.M. altitude, for the PM. altitede. 


. . 
mu M 8 


Time per watch A.M. 23 10 18 . Altitudes . 33° 25° 
Time per watch P.M 24 36 30 . Do.for P.M. 380 22° 


Sum 47 46 48 The altitude the sex- 
tant ought to shew. 





Middle tilhe 23 53 24 


; 24,0 0 

. ie er aeeaeall 

Watch slow for ces 0 636 
noon . Serene, petmannyraes 





~ 


The above method for finding the error of the watch by 
equal altitudes is superior to the usual methods, the, lati- 
tude and ‘sun’s declination not being required ; a few miles 
error in both, or either, causes a very sensible one in the 
time found, and inereases,the more so toyards noon. 
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N.B.—The wind in the Projections, pointed out by ax 
arrow, is supposed to be at North. The ship's head, E.N.E 
laying six points from the wind. 
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” The annexed Projection (page 49) shews the ship close- 
hauled, laying-to, with her Place for leeway only on cach 
tack. For instance, had there been two points and a half 
Westerly variation, and allowed for, the ship would be at 
A, or E. by 8. 2S. on the larboard tack, and at B, on the 
starboard tack. It is to be understood, the variation of the 

> compass neither assists or Yetasds a ship gaining ground 
hy tacking. > : 
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USE OF THE COURSE CORRECTOR. 
. SS a 
~ 

Having had considerable practice in téaching Naviga- 
tion,, practical, and theoretical, I have frequently found 
ship-masters and mates in error in correcting the courses 
for variation and lee way, when working a day’s work, 
more so in the traverse tall when it is required; such 
errors have in many cases proved\fatal to ships, lives, and 
property. To remedy this defect as far as  Posctble, T have 
introduced in this-bock the use of my Course Corrector ; 
it will be found to be very expeditious fod safe, not only 
in. correcting ‘courses, but, also Tn faking the angles | in 
double, and equal altitudes, should the ship make much 

- way during the interval, throwing. aside its great utility 

teaching practical seamanship, ‘which in this book is 
omitted, the same requiring personal explanation andtuition, 
which only can be done by a practical seaman teacher. 

When a ship is’on the starboard tack, with westerly 
variation, making leeway, both are to be allowed to the left 
hand when looking at the course steered ; the ship is then 

. to be moved to the left as many points as they come to, 

which will point out or shew the corrected course. 

Should a ship be on the *arboard tack, the leeway aho™ 
makes will be to the right hand. 

¥f the variation be to the left, then take the lesser from 
the greater; and should the leeway exceed the variation, 
move the ship to the right, and that difference from the 
point steered will shew the corrected course. 
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Should the leeway’be less than the vagjation on the Jar_ 
board tack, as above, the Ship is to,be moved that differ- 
ence from the point stéered to the left, which will pOint: 
out the corrected course. 


N.B.—The above ‘remarks are with westerly variation. 
Should the variation be easterly on the starboard tack, 
the leeway and variation check each other,—that is the 
variation is to be allowed to tht right hand, the leeway 
to the left. 

If on the larboard tack, the leeway and variation fe 
both one way, and the sum ‘they make is to be allowed to 
the right hand from the poiaf steered. 





EXAMPLES.” 
POINT. 
Qn starboard tack, ship’s heaé W.N.W., leeway 1$ | 
+ Variation. . . . 24 W. 
Sum... . . 4dpts. 
a 


The ship, moved 4} points to the left hand from The 
course W.N.W., will point out W.S.W4S., or S. 5% points 
W., the corrected course. 


° 
POINTS. 


. 
On larboard tack, ship’s head N.E. leeway 1} 


Variation . . . 13 W. 
Difference . . . $ pt. 


_ As tae variation exceeds the leeway half a point, and“qn 
the larboard tack, the ship’s head moved half a point to 
the left from the course N.E. steered, will shew the cor- 
rected course N_Er 3 N., or North’34 foints East. 
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"Un larboard tad, ship’s head S.8.W., leeway 24 


Variation . . . hy W. 
Difference . . . 1} pt. 


The variation as above being less than’ the leeway 14 
points, the ship algé-on the larboard tack, move the a 
1¥ points to the right hand of the course steered 5.S. 
which will shew the corrected course to be S.W. 4,85 or 
South 3} points West. 7 


»N.B.—By carefully attending to the rules and examples 
given, with a little practice, the mariner will at any time 
be able to correct the courses for leeway and variation 
without the least chance of mistake. 
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NOTE. 


I have given instructiong,to mariners in general, and 
frequently found them deficignt in the Definitions, which 
-ought to be well understané prior to passing examination, 
to save-time learning them on shore, which may be easily 
done on shipbt=rd at their spare leisure, I have inserted 
in this book suclfDefinitions, as will answer every purpose 
for their ownuition, anépr8s examination in as plain and- 
easy a manner as poedtble.. 
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DEFINITIONS. 


THE “ZENITH, &c. 


The Zenith is that poiuit in the heavens directly over our 
héads; the Nadir is the pointopposite the Zenith. Thus, 
the Zenith and Nadir are the_poles of the rational horizon, 


. 


POLES OF THE WORLD. -- 


The North and South of the heavens & earth, as North 
and South Poles of any great,circle, cre 90° from that 
circle. Thus, the zenith and nadir are Poles 6? the horizon. 

: ™ 
GREAT CIRCHES. 

The meridian is derived from the Latin, meridies, or mid- 
day. This circle passes through the poles of the world, the 
zenith and nadir, also the North and South points of the 
horizon; unto this circle any day in the year when the sun 
cometh, it is noon or mj-Gay, or when the moon or stars 
touch this circle, they will be on the meridian, which will 
be their. greatest altitude that night. 

A Great Circle upon a sphere, is that whose plane passes -— 
through the centre of the sphere. + 

A-Less Circle is that whose plane does not pass through~ 
tiie centre of the sphere. From what has been said, ail 
Great Circles divide equally, and Less Circles divide it m 
unequally. 
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HORIZON: 

Horizon; natural or visible, is as far as you can see in all 
directions, the sea appearing as if round. “A circle passing 
through the centré of the earth, As called the rational 

horizon. 


AZIMUTH, OR VERFICAL CIRCLES. 


¢ Those are great circles passing through the zenith and 
nadir, and intersect the horjzon at right angles. 


AZIMUTH. 
The Azim &h is an arch of the horizon contained between 
the Azimuth or fertical circle, passing through the centre 
of the object and’the mggidign of the place. 


PRIME VERTICAL. 


That vertical circle hich passes through the East and 
West points of the horizon, is called the Prime Vertical. 


SOLISTIAL COLURES. 

The Solistial or Solistitial Cplures passeth through the 
points of Cancer and Capricorn,*zenith, nadir, North and 
South points of the horizon ; those two Colures divide the 

—aquinoctial ecliptic and all the heavens into four equal 
: parts, and show the four principal points of the ecliptic, to 
~which when the sun comes, he distinguishes each quarter 


MERIDIANS, OR HOUR CIRCLES; -ALSO CALLED 
CELESTIAL MERIDIANS. 


_ "They meet together i in the poles « of the world, and cross 
the equinoctial OMRht angles. * Twenty-four of these 
divide the equinoctial into equal parts, each containing @ 


and are calied hour circles. 


na 
. 


N.B.—The prime or fir meridian, the axes of the world, 
’ is the six o’clock hour line, A.M. or P.M., that is, morning 
or evening, this is called, or ought to be, the first meridian. 


~ 


e 
THE MERIDIAN OF A PLACE. 


The Meridian of a piace on the celesti ere, is that 
vertical circle which passes through the BY les, crossing the 
equinoctial at right angles. ~Mhig circle ig the terrestial 
meridian of a place, extended to the Feavens ; it divides the 

heavens into two hemispheres, thy Eastern and Western. 
When the sun is on the meridiay? of a place above the 
horizon, it is noon ; and under the horizon, it is midnight. 

Time is taken thus, the hour of the day is an angle made 
at the poles between the meridian of the sun and the me- 
ridian of the place, as the axes of the world is the six 
o’clock hour line, which prthe first meridian: this ought 
to be well understood. 


THE ZODIAC. = 


The Zodiac is a space in the heavens extending abaps 
eigxf degrees on each side of the ecliptic, like a lt oy 
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CIRCLES OF LONGITUDE. 


Circles of Longitude of the sun or stirs cut the ectiptic | 
at right angles, and intersect each other in the poles thereof, 
which*are 28° 28 from ithe poles of the world. 


THE ASCENSIONAL DIFFERENCE, ~ 


‘rita Ascensioyal Difference is the difference between the 
right and oblique ascension, or *t is an arch of the equi- 
nectial contained between the points of right and obligue 
ascension, and shows how many hours the sun rises, or sets 
before, or after, the hour of six; or half the time a star is 
above, or below the horizorf, exceeds or wants of six hours. 


“WHE DECLINA®ION. 


The Declinafio’ i is an. pagh of Abe meridian contained . 
between the“sun and ¢he equizoctial, and showeth how far 
the sun, or a star, is to $e Northward or Southward of the 
equinoctial; the sun’sdeclination at greatest is 23% 28',' 
and is the angle the ecliptic makes with the equinoctial, 
that is about 47° from the tropic of Cancer, North ofsthe 
equator, to the tropic of Capricorn, south of the equator. 

This Declination is caused by the Vorld laying 23° 28' 
on an angle of 90°. Should the.world be upright, there 
would be no declination ; the zerath distance would be the 
latitude of a place ; day and night would+in all places be 
equal, excepting at the poles--which would for ever be 
lighted. The declination also’causes the seasons. 


THE ECLIPTIC. 


The Ecliptic is that great space in the heavens which 
~the sun appears to flescribe in the course of a year, and i¢ 
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the orbit of the ear h extended to thecelestia-sphere. It 
is imelined to the quinoctial in. an angle of 23° 28, called 
the gbliquity of thé edliptic, and guts it”in two points dia- 
metricalsy opposite, called the equinoctial points; those 
swo points of tke ecliptic, 90° distant from the equinoctial 
points, are exiled Ag solstitial ports. 


W.B.—That great space in the heavens which the ym 
appears to describe in the course of a year is pa a 
called the sun’s path. 


POLAR DISTANCE. 
© 
The Polar Distance is an arch of the meridian, contained 


between the centre of the object and the pole of the 
equinoctiale ae 


> «fie Tarte OF AN CT. 
The Latitude of an abject in.the heavias is an arclf of a 
“circle of celestial longitude, intercepted betWeen the object 
aud the ecliptic, and may be called North or South, accord- 
ing as the object is North or Seutf of the ecliptic. 


me THE TROPICS. 

“The Tropics are two lesser circles parallel to the equi- 
noctial at 23° 28° distance from it, touching the ecliptic at 
the solstitial points, the Northen tropic touches the eclip- 
tic at the begipning oft #“ancer, and is called the Tropic of 
Cancer; the Sqnthern tyopic touching the ecliptic at the 
Segiihing of Capricorn, ES called the tropic of Cepnrehy 


POLAR CIRCLES. 


fhe Polar Circles are two lesser circles, 28° 28! 
from the poles of the equinoctial ; that about the Nok 
is the Arctic circle; and the other about the South, the 

- Antartic circle. .  - ? 
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“ALTITUDE. 


The Altitude ofa ‘celestial object is giTarch of a-vertical 
circle, intercepted between the centre ‘of the object ead 
horizon. 


THE ZENITH DISTANCE. 


yhe Zenith Distance is an arch of a vertical circle, éon- 
tainell between the object and meas 3 when the object 
is.on the meridian, its altitude} or zenith distance, is 


cafied the meridian altitude, or meridian zenith distanee. 


ZONES. 

From 23&88' North or South of t¥@ Equator that space 
is called the Burying Zones ; from tae poles, 23° 23',-that 
spacé is called tge Frozen Zones yj. and the “two spaces 
between the @@lar cirgles” and ghe tropics of Cancer and~ 
Capricorn are the Temperate Zones» 

The Torrid Zone is #.e space hetween the two tropics, 
over every part of whick the sun is verfical at some time 
of the year. 


SIDEREAL TIMY. 

Sidereal Time, at mean nocu,"¥sthe angular distance of 
the first point of Aries, or the trys Vernal, Equinox, from 
the meridian at the instant of mean or true noon. The 

, Bidereal clock is the right aepygion of the mean sun, or 
"athe time it ought to shew at Greenwich,-when the true or’ 
*~_q@anslock shews Oh. Om. Os, a ‘sidereal clock represtyts 
‘t#e rotation of the earth as referred to the stars. . Sidereaf 
Time is named by some star. time ; although not correct, 
‘this definition ought to be well understged, 
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CONCLUSION. 


The author at the commencement of this work, only af 
tended to publish his improvements in wavigation; “hs a 
teacher finding the Definjfions occupies much of the mari- 
nes time on shore, when under tuition, prior to passittg 
examination, he has made use %f such definitions that are 
most useful and required : théPare explained in so easy a 
manner as Jobe learnt on ship-board at leisure without a 
teacher. Some “£ mh examples contained jem this book 
might tave been fvkthi# augmented, cot the brief 
and simple manner in which thgy are eludfdated, the mari- 
fier will never find himself deficient jn unde®tanding the 
saitie, provided he is acquainted with the use of the tables, 
intern Sines, Tangents, &., wich in this work are not 


. 


introduced, declining to make usé of or interfering with 
othe author’s productions whatever. The Projections by 
some may be thought little improvement ; I have to say, in 
no book of Navigation have they been projected or ex- 
plained; they will answ; ell pointing out the tack a 

' ship ought to be put ates Bait advantage in sailing, or 
laying-to, and alro avoidi.sp danger, &c., &.. 


% Deus Dabit Vela.” 
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